Abstract
Results
The level of HGV RNA in serum was measured using Prevalence of HGV infection and co-infection of HBV RT-PCR with nested primers derived from the putative or HCV 5∞-untranslated region (5∞ UTR), as described by Chayama et al. [12] . Thus nucleic acid was extracted from 100 ml of Of the 200 patients on maintenance HD, HGV RNA serum and converted to complementary DNA (cDNA). The was detected in 30 (15%), and 14 (7%) tested positive cDNA was amplified using RT-PCR techniques. The primers for anti-E2 ( Table 1) . Of these, two individuals tested were 5∞-CACTATAGGTGGGTCTTAAG-3∞, and 5∞ GCCT-positive for both HGV RNA and anti-E2. Both of ATTGGTCAAGAGAGAC-3∞ for the first PCR, and them had a history of transfusion and one of them 5∞ GCGCACGGTCCACAGGTGTT-3∞ and 5∞-GGGCGwas also positive for HCV RNA and anti-HBc. In all, ACGTGGACCGTACGT-3∞ for the second PCR. Ampa total of 42 (21%) patients on HD had been exposed lification of the target sequence was confirmed by electroto HGV, i.e. were HGV RNA positive and/or phoresis of the second round PCR products (the target fragment length was predicted to be 127 bp). To avoid cross-anti-E2 positive.
contamination, PCR was performed with one positive control HBs antigen was detected in only two patients. HCV and two negative controls for every 10 samples. The nucleo-RNA was detected in 25 of 200 HD patients (12.5%). tide sequence of the PCR products from five patients The prevalence of HGV infection (exposure to HGV ) was determined using a cycle-sequencing protocol (DNA was significantly higher than that of HCV infection Terminator Cycle Sequencing Kit, Perkin-Elmer, Foster City, (P=0.0228).
CA, USA) and analysis by an automatic sequencer (Genetic The proportions of HGV RNA and anti-E2 in HCV Analyzer ABI PRISM 310, Perkin-Elmer Japan Applied positive patients were 12.0% (3 of 25) and 28.0% Biosystems, Tokyo, Japan).
(7 of 25) respectively. The latter was significantly higher than in HCV negative patients (4.8%; 7 of 175, P=0.004).
Examining the HCV genotype, we found that genoDetection of anti-E2 type 1b was predominant in both HGV positive and HGV negative patients as well as in Japanese chronic 
Clinical characteristics of HGV infection
In order to assess the potential risk of HGV infection for liver disease, patients were separated into six groups
Detection of hepatitis B virus (HBV) and hepatitis C (Groups A-F ) according to HGV RNA, anti-E2, and virus (HCV)
co-infection by HBV or HCV states ( Table 2 ). In the patients who were negative for both HBV and HCV Serum samples were tested for HBV surface (HBs) antigen and HBs antibody by passive haemagglutination and for markers, there was no significant difference in the antibody against HBV core (HBc) antigen by micro-particle serum AST and ALT activity between the patients enzyme immunoassay (Dainabot Co. Tokyo, Japan). Serum with (Group B) and without HGV RNA (Group F ) samples were also tested for HCV RNA using the Amplicore (P=0.073 and 0.076 respectively).
HCV kitB (Roche, Tokyo, Japan) and the level of serum None of the patients who were positive only for HCV RNA was quantified using the HCV Amplicore anti-E2 (Group E ) had experienced an episode of Monitor kitB (Roche, Tokyo, Japan). The HCV genotype hyperaminotransferasaemia that lasted for at least 12 was determined by nested PCR using genotype-specific months. The patients who tested positive only for HCV primers derived from the core region [13] and was categorized (Group D) showed higher activities of AST and ALT according to Simmonds's classification [14] .
than the patients without viral markers (Group F ) (P=0.031 and 0.004 respectively).
Logistic regression analysis and multiple regression
Statistical analysis analysis Frequencies of the study groups were evaluated and com-Logistic regression analysis showed that long-term HD pared using the chi-square test and Fisher's exact test. Serum and the presence of anti-HBs and HCV RNA were levels of AST, ALT and HGV RNA were compared using associated with the presence of anti-E2 ( Table 3) .
the Mann-Whitney test. Logistic regression analysis and Long-term HD and anti-E2 were also associated with multiple regression analysis were performed to evaluate the HCV RNA. However, no significant risk factors were risk factors which associate with the presence of HGV RNA, identified for the presence of HGV RNA (R square anti-E2, HCV RNA and serum ALT level. Results were defined to be statistically significant whenever P<0.05. was 0.0995). Stepwise selection of multiple regression analysis showed that male gender and the presence of HCV RNA were significant risk factors which were associated with high serum ALT activity (P=0.0429 Studies have shown that PCR using primers from the A. Shibuya et al. 2036 suggests the nosocomial transmission of HGV in HD units as well as HCV [10] . However, our analysis of nucleotide sequences did not confirm patient-to-patient transmission of HGV, because although the 5∞-UTR sequences of the HGV RNA showed high homology, the sequences of the patients were not identical. Further aetiological and nucleotide sequence analyses are required to clarify the transmission route in HD units.
